Cystometry, using a portable CO2 cystometer, is a convenient method for detecting autonomic dysreflexia (A.D.) in response to bladder distention. Serial tracings on successive days were found to be consistent. This method was used to compare the effect of the antihypertensive drugs, phenoxybenzamine and nzjedipine, in modzjying the blood pressure responses of 12 tetraplegic patients. Given as regular medication twice daily, neither drug was effective in preventing A.D. responses to bladder filling, and a significant number of patients developed troublesome hypotension. Nifedipine by mouth was found to be a valuable drug for the treatment of attacks which developed, and capable of preventing an anticipated attack if given shortly before the stimulus. The condition of' status dysreflexicus' and its appropriate management is described.
Introduction
Autonomic dysreftexia (A. D.) is a troublesome complication of the rehabilitation of some spinal cord injury patients. In our unit we have been concerned with the practical aspects of the prevention and treatment of this condition.
In a retrospective clinical study, which we did in 1979, we came to the conclusion that the antihypertensive drugs which we were using at that time, hydralazine and phenoxybenzamine, did not appear to be effective in preventing chronic attacks and suggested that a controlled prospective study needed to be done (Lindan et al., 1980) . The only way to do a controlled study of this condition is to use the patient as his or her own control, because of the variability of response to the same stimulus from patient to patient. The reproducibility of carbon dioxide (C02) cystometric tracings in the individual patient suggested that this technique might be useful for our purpose. The cystometer which we use is a small unit which can be brought to the patient's bedside, and the whole procedure does not take more than 10 to 15 minutes. Figure 1 shows an example of the tracing obtained on two successive days from a tetraplegic man, who was voiding reflexly and it can be seen that the tracings are almost identical. Using this technique, we have attempted to compare the effectiveness of the alpha adrenergic blocker phenoxybenzamine with a newer drug, nifedipine, in the prevention of A.D. precipitated by distention of the urinary bladder.
Phenoxybenzamine has been specifically advocated for the prevention of A.D. (Scott and Morrow, 1978) but it is now known to have carcinogenic potential with long term use, and it may possibly be withdrawn from the market. It therefore seemed prudent to look for an alternative drug with a different type of action. Nifedipine is a relatively new drug, originally marketed for the treatment of coronary angina but now being used for a variety of conditions characterised by smooth muscle spasms (Corris, Nariman and Gobson, 1983; Mondero, 1983; Rudd, Anderson and Ulmsten, 1979; Zar and Gooptu, 1983) .
Both of these drugs act by preventing constriction of arteriolar smooth muscle but their mechanisms of action are quite different. Phenoxybenzamine blocks the sympathetic stimulus at the receptor site. It is slow to take effect and has a relatively long half life. Nifedipine prevents the entry into the muscle cells of calcium ions necessary for contraction. It is a rapid acting drug with a short half life.
Patients and lDethods
Twelve patients, ten men and two women, with cervical cord injuries (Table 1) were studied by serial CO2 cystometric tracings. A base line tracing with the patient on no medications was foIlowed by tracings with the patient on phen oxybenzamine, 10 mg b.i.d. and then on nifedipine, 20 mg b. i. d. Cystometry was usuaIly performed in the early afternoon.
During the cystometric testing, the patient's blood pressure was taken at 50 ml increments of CO2, and the test was terminated when the blood pressure rose to � 140/90 or the patient exhibited symptoms, or the intravesical pressure rose to voiding level.
In 11 additional patients the effectiveness of nifedipine in treating or aborting A.D. attacks was also investigated. Seven patients who developed A.D. attacks in the ward were given 10 mg of nifedipine by mouth and their blood pressure monitored at 5 to 10 minute intervals until it had returned to normal. Four other patients who were known to be susceptible to A.D. and who were scheduled for procedures which could be expected to trigger an attack (e.g., cystoscopy or cystogram), were given 10 mg of nifedipine by mouth 30 minutes before the procedure was to begin.
Results
The serial cystometric tracings obtained on 12 patients while on phenoxy benzamine for 4 or more days showed that the blood pressure still rose with bladder distension in ten patients and remained at the base level in only two patients. In the ten patients who were given nifedipine on a regular daily basis for 24 hours or more, eight still showed a rise in blood pressure with bladder distension, and in two the blood pressure did not rise. It can be seen from the tracings that administration of both drugs resulted in a reduction of the 'resting' blood pressures, so that the final blood pressure readings were proportionally lower with drugs than without (Figs. 2 and 3) . In fact, four of the patients on regular dosage of phenoxybenzamine and three on nifedipine developed hypo tensive symptoms which were severe enough to necessitate reduction or dis continuation of the drugs.
Incidents of acute A.D. precipitated by noxious stimuli other than bladder distension, such as infections, bladder calculi, and sphincter dyssynergia still occurred in patients on both of the drug regimens. The blood pressures developed and symptoms occurring in these attacks did not seem different from those experienced when the patients were on no drugs.
We did find, however, that acute attacks could be readily controlled by giving the patient 10 mg of nifedipine by mouth. In the seven patients so treated, the blood pressure started to drop within 5 to 10 minutes and had returned to near normal within 30 to 40 minutes. None of the four patients given prophylactic nifedipine before a challenging manipulation developed A.D.
While doing these studies we observed three incidents of what can aptly be described as 'status dysrefiexicus,' an expression coined by Dr Arnold Graham Smith, as we discussed one of his cases. Typically, a susceptible patient develops a severe attack of A.D. which subsides initially when the cause is removed. In the ensuing 7-10 days however, any stimulus, no matter how slight will cause another attack. During this period of enhanced sensitivity, in addition to giving 10 mg nifedipine by mouth for each blood pressure rise above 140 systolic/90 diastolic, the patient is maintained in the reverse Trendelenburg position and is kept completely quiet except for a hot shower daily. The catheter is neither changed nor irrigated, and bowel routines are performed only with great care and with the liberal use of anaesthetic lubricant. Status dysrefiexicus is not a new phenomenon and retrospectively we can identify approximately 18 more cases which have occurred in our unit prior to the present study. It is important to be aware of this type of prolonged A. D. response, so that manipulations are kept to a minimum and continuing attempts are not made to find other causes for the repeated attacks, by energetic examinations of the lower bowel for example.
Conclusions
From these studies we have reached the following conclusions: 1. Regular daily dosage with phenoxybenzamine or nifedipine will not prevent attacks of A.D. from occurring in the majority of susceptible patients, and frequently results in troublesome hypotension. 2. Nifedipine, in doses of 10 mg by mouth, is indicated however for the treatment of acute A.D. attacks. It is easily administered, can be used as self medication by the patient and it acts within 15-30 minutes. 3. Nifedipine, 10 mg either sub lingually or by mouth can be given prophyl actically 30 minutes prior to a scheduled procedure which is expected to cause A.D. in a susceptible patient, and will effectively abort an attack. 4. 'Status dysrefiexicus,' which is seen in approximately three per cent of recently injured quadriplegics, should be treated by giving 10 mg of nifedipine by mouth for each blood pressure rise, every 6 hours if needed, and avoidance of all stimuli until the condition subsides, usually in 7 to 10 days.
Resunu!
La cystometrie, a I'aide d'un cystometre portatif a co" est une methode commode de detecter la dysrdlexie automome (A.D.) en reponse a la distension de la vessie. On a trouve que des traces de serie executes plusieurs jours de suite s'accordaient bien. On a employe catte methode pour comparer l'effet des drogues antihypertensives, phenoxybenzamine et nifedipine, dans la modification des reponses de tension arterielle chez 12 malades tetraplegiques. Administree comme medication reguliere deux fo is par jour, ni I'une ni I'autre de ces drogues n'etait effective dans la prevention des reponses A.D. au remplissement de la vessie, et un nombre significatif de malades a developpe une hypotension genante. On a trouve que la nifedipine administree 'oralement etait une drogue de valeur pour Ie traitement des attaques qui se developpaient, et qu'elle hait a meme d'empecher une attaque anticipee si on I'administrait peu avant Ie stimule. On decrit la condition de 'status dysrefiexicus' et son traitement approprie.
